The causes of spontaneous, nontraumatic cerebrospinal fluid (CSF) rhinorrhoea are manifold [1] . We present a rare example of rhinorrhoea due to leakage from the temporal horn as a consequence of a posterior cranial fossa tumour.
Introduction
The causes of spontaneous, nontraumatic cerebrospinal fluid (CSF) rhinorrhoea are manifold [1] . We present a rare example of rhinorrhoea due to leakage from the temporal horn as a consequence of a posterior cranial fossa tumour.
Case report
A 30 year old man presented with spontaneous cerebrospinal fluid (CSF) rhinorrhoea and diplopia for 2 months, without a history of trauma. He also complained of chronic headache which had decreased in severity since the onset of rhinorrhoea. Examination showed only weakness of the left superior and inferior oblique muscles.
High resolution CT was performed 1 h after subarachnoid injection of 10 ml iohexol 300 via lumbar puncture. With the patient prone, contiguous coronal sections through anterior and middle cranial fossa were obtained, 1.25 mm slices with a pitch of 3. The images were reconstructed using bone algorithm in 0.62 mm thick sections. There was good opacification of the basal cisterns but no CSF leak was seen. A bony defect in the roof of the left side of the sphenoid sinus was detected (Fig. 1) . The ventricles appeared dilated and MRI was obtained for further assessment. It revealed a polypoid 2.5·3.2·3.0 cm mass in the fourth ventricle, which enhanced inhomogeneously with contrast medium (Fig. 2) , causing hydrocephalus of the lateral and third ventricles. The left temporal horn appeared to have ruptured into left side of the sphenoid sinus (Fig. 3) .
Ventriculoperitoneal (VP) shunting led to cessation of the CSF leak. The tumour was resected and histologically was an ependymoma. No repair of the floor of the middle cranial fossa was necessary. Contrast-enhanced CT after 48 h showed no residual tumour. The diplopia, secondary to increased intracranial pressure, resolved and did not cause further problems.
Discussion
Ommaya [1] offered an aetiological classification of CSF rhinorrhoea as traumatic and nontraumatic. The mode Rupture of the lateral ventricle secondary to a fourth ventricle tumour resulting in an indirect nontraumatic cerebrospinal fluid fistula of onset, the complications and the role of raised intracranial pressure in these two categories are different. Nontraumatic leaks are insidious in onset, and meningitis, the main danger in traumatic cases, is less common. More than half of cases of nontraumatic rhinorrhoea are high-pressure leaks secondary to tumours. The diagnostic approach to such patients should be to pursue the possibility of a space-occupying lesion, with the proviso that the fistula must also be located.
CSF fistulae caused by tumours can be subdivided into direct and indirect. A direct fistula is arises when the tumour itself erodes the meninges and bone, while an indirect fistula hand results from high intracranial pressure causing erosion of anatomically fragile areas of the skull base [2] . The margins of the skull base defect were smooth in our patient which could suggest the possibility of a pre-existing bony defect or meningocele.
Direct fistulae have been reported with a variety of tumours; a suprasellar arachnoid cyst with chronic hydrocephalus presenting with CSF rhinorrhoea has been reported [3] . Indirect fistula is a very rare presentation of an intracranial tumour. Bhayani et al. [4] reported a fistula via the cribiform plate as an unusual presentation of acoustic neuroma. We found no previous report of an indirect fistula due to a ruptured lateral ventricle secondary to a brain tumour.
Of the radiological procedures for CSF fistula localisation, CT, positive contrast CT cisternography (CTC) and MRI have been the subject of recent studies. In a recent report high-resolution CT (HRCT) was said to show a defect in 70% of patients with a CSF leak [5] ; a normal study was associated with negative CTC. The latter had an 81% localisation rate for fistulae in another study [6] . There have been no large studies of the sensitivity of MRI in localisation. Gupta et al. [7] confirmed the site of the fistula in two patients with spontaneous CSF rhinorrhoea by MRI with the patient in the position of maximal leakage. Murata et al. [8] also studied two patients and found T2-weighted images most useful for detection and localisation.
MRI and CT findings in spontaneous CSF fistulae involving the sphenoid sinus include extensive pneumatisation of its lateral recesses, outward concavity of its inferolateral wall, arachnoid pits and an empty sella [9] .
We showed a bony defect in the roof of the sphenoid sinus on HRCT, but no leak on CTC. The fistula, best demonstrated on MRI, was from the temporal horn of the left lateral ventricle through the inferior part of the temporal lobe, the dura mater and the roof of the sinus into the sinus itself. MRI was most helpful not only for determining the cause of the leak but also for localising its site.
Treatment of nontraumatic CSF leaks is primarily surgical. The principle of treatment is to treat the cause, that is to remove the tumour. Only if the leak persists after the cause is treated should the fistula be localised and closed surgically. Resection of the tumour and shunting of the ventricles effectively treated our patient, with relief of his symptoms.
